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PROBLEM TO BE SOLVED: To easily suppress an unwanted 
side wave band and to contrive the increase of prescribed 
quantity of handling power by using image rejection type 
frequency converters for an up-converter and a down- 
converter when a frequency conversion is required. 
SOLUTION: When an image rejection type frequency converter 
is used, a 90°-phase device 418 is required. This 90°-phase 
device 418 is constituted of a digital processing circuit, then I 
and Q signals are passed through D/A converters 417 and 418, 
respectively to obtain analog signals, and the signals are 
inputted to image rejection type up-converters 416 and 426. As 
for the outputs of the image rejection type up-converters 416 
and 426, unwanted waves are eliminated by a filter 419 in 
common and the output is inputted to a power amplifier 50. 
Thus, since the image rejection type converter is used, an 
unwanted side band wave is easily suppressed, and handling 
power is increased by 3dB, the occurrence of distortion is 
suppressed. 
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* NOTICES * 
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damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A transceiver antenna and the RF power amplifier which amplifies the sending signal emitted 
from this transceiver antenna, The A/D converter which changes a part of output of a high-frequency power 
amplifier into a digital signal, The amplitude and phase of this sending signal are amended to the appearance 
which decreases the difference which is prepared in the input side of this high-frequency power amplifier, 
measures the digital sending signal inputted and the output of this A/D converter, and is obtained. In the 
base station for radio which has the linear rise circuit controlled to perform little magnification of distortion 
It has the image rejection mold frequency up converter prepared between this linear rise circuit and this 
high-frequency power amplifier. This image rejection mold frequency up converter The first phase shift 
circuit which carries out the phase shift of the about 90 degrees of the outputs of this linear rise circuit, The 
first D/A conversion circuit which carries out D/A conversion of the output of this phase shift circuit, The 
second D/A conversion circuit which carries out direct D/A conversion of the output of this linear rise 
circuit, The output of the D/A conversion circuit of this first, and the second D/A conversion circuit, 
respectively I, The base station for radio which considers as Q rectangular cross signal and is characterized 
by having the first and the second mixing circuit which are mixed with the oscillation signal of a frequency 
higher than the output of the D/A conversion circuit of this first from which about 90 degrees of phases 
shifted mutually, and the second D/A conversion circuit. 

[Claim 2] A transceiver antenna and the RF power amplifier which amplifies the sending signal emitted 
from a transceiver antenna, The A/D converter which changes a part of output of a high-frequency power 
amplifier into a digital signal, The amplitude and phase of this sending signal are amended so that the 
difference which is prepared in the input side of this high-frequency power amplifier, measures the digital 
sending signal inputted and the output of this A/D converter, and is obtained may serve as zero. In the base 
station for radio which has the linear rise circuit controlled to perform little magnification of distortion 
Furthermore, the image rejection mold frequency down converter preparation which has the branch circuit 
which separates the output of this RF power amplifier spectrally, and was prepared between this linear rise 
circuit and this branch circuit, This image rejection mold frequency down converter The third and fourth 
mixing circuits which mix the output of this branch circuit with the oscillation signal of a frequency lower 
than the output of this branch circuit with which about 90 degrees of phases shifted mutually, The first 
[ which changes each output of these third and fourth mixing circuits into a digital signal ], and second A/D- 
conversion circuits, It has the second phase shift circuit which carries out the phase shift of the about 90 
degrees of the outputs of the second A/D-conversion circuit, this — The output of this third mixing circuit 
and the second phase shift circuit is a base station for radio characterized by being inputted into this linear 
rise circuit as I and a Q rectangular cross signal, and being compared with this digital sending signal, 
respectively. 

[Claim 3] A transceiver antenna and the RF power amplifier which amplifies the sending signal emitted 
from a transceiver antenna, The A/D converter which changes a part of output of a high-frequency power 
amplifier into a digital signal, The amplitude and phase of this sending signal are amended to the appearance 
which decreases the difference which is prepared in the input side of this high-frequency power amplifier, 
measures the digital sending signal inputted and the output of this A/D converter, and is obtained. In the 
base station for radio which has the linear rise circuit controlled to perform little magnification of distortion 
The image rejection mold frequency up converter preparation and this image rejection mold frequency up 
converter which were prepared between this linear rise circuit and this high-frequency power amplifier The 
first phase shift circuit which carries out the phase shift of the about 90 degrees of the outputs of this linear 
rise circuit, The first D/A conversion circuit which carries out D/A conversion of the output of this phase 
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shift circuit, The second D/A conversion circuit which carries out direct D/A conversion of the output of this 
linear rise circuit, The output of the D/A conversion circuit of this first, and the second D/A conversion 
circuit, respectively I, It has the first and the second mixing circuit which are mixed with the oscillation 
signal of a frequency higher than the output of the D/A conversion circuit of this first from which it 
considered as Q rectangular cross signal, and about 90 degrees of phases shifted mutually, and the second 
D/A conversion circuit. Furthermore, the image rejection mold frequency down converter preparation which 
has the branch circuit which separates the output of this RF power amplifier spectrally, and was prepared 
between this linear rise circuit and this branch circuit, This image rejection mold frequency down converter 
The third and fourth mixing circuits which mix the output of this branch circuit with the oscillation signal of 
a frequency lower than the output of this branch circuit with which about 90 degrees of phases shifted 
mutually, The first [ which changes each output of these third and fourth mixing circuits into a digital 
signal ], and second A/D-conversion circuits, It has the second phase shift circuit which carries out the phase 
shift of the about 90 degrees of the outputs of the second A/D-conversion circuit, this ~ The output of this 
third mixing circuit and the second phase shift circuit is a base station for radio characterized by being 
inputted into this linear rise circuit as I and a Q rectangular cross signal, and being compared with this 
digital sending signal, respectively. 

[Claim 4] A transceiver antenna and the RF power amplifier which amplifies the sending signal emitted 
from a transceiver antenna, The amplitude and phase of this sending signal are amended to the appearance 
which decreases the difference which is prepared in the input side of this RF power amplifier, measures the 
sending signal inputted and a part of output of this RF power amplifier, and is obtained. In the base station 
for radio which has the linear rise circuit controlled to perform little magnification of distortion furthermore, 
the circuit which asks for the difference of this sending signal and the output of this RF power amplifier — 
this — the base station for radio characterized by having the directional coupler which combines with the 
output of this RF power amplifier the output of the circuit which asks for difference, and being constituted. 
[Claim 5] The base station for radio where MSB used as the maximum output electrical potential difference 
of this first and the second D/A converter is characterized by being set as a value just before the property 
and life of this RF power amplifier are not compensated in claim 1. 

[Claim 6] The base station for radio characterized by having the intermittent-control-action control circuit 
controlled to transmit periodically the output of the A/D converter which changes the output of said high- 
frequency power amplifier into a digital signal to said linear rise circuit in claims 1 and 2 or 3. 
[Claim 7] The first speed-conversion circuit which changes into a low speed the output of the A/D converter 
which changes the output of said high-frequency power amplifier into a digital signal in claims 1 and 2 or 3, 
this — the second speed-conversion circuit which changes the output of the first speed-conversion circuit 
into the original rate further — having — and — this — the first speed-conversion circuit — this — the base 
station for radio which carries out the description of having made the optical fiber or the microwave circuit 
intervene between the second speed-conversion circuit. 

[Claim 8] It is the base station for radio characterized by said first speed-conversion circuit and the second 

speed-conversion circuit consisting of FIFO (first in first out) memory in claim 7. 

[Claim 9] The base station for radio characterized by having arranged said RF power amplifier in the 

advance base near said transmitting antenna, and between this advance base side and said linear rise circuit 

side being connected by the analog optical transmission track in claims 1 and 2 or 3. 

[Claim 10] The base station for radio characterized by having arranged said RF power amplifier in the 

advance base near said transmitting antenna, and between this advance base side and said linear rise circuit 

side being connected by the digital optical transmission track in claims 1 and 2 or 3. 

[Claim 11] The base station for radio which only short time amount operates periodically the A/D converter 
which changes the output of said high-frequency power amplifier into a digital signal in claim 1 0, and is 
intermittently characterized by constituting the output of this A/D converter so that it may return to said 
linear rise circuit by said digital optical transmission line with a low speed. 

[Claim 12] The base station for radio characterized by considering as the digital optical transmission line of 
N book which divided said digital optical transmission track into N book, and was low-speed-ized at the rate 
of 1-/N in claim 10. 

[Claim 13] The base station for radio characterized by having the group modulator who the modulated wave 
of a multiple channel is put [ group ] in block, and makes it generate in claims 1 and 2 or 3, and making the 
multi-carrier signal from this group modulator into said digital sending signal inputted. 
[Claim 14] The base station for radio characterized by equipping the output side of said group modulator 
with a digital filter further, preventing the output of the signal with which the output level of said group 
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modulator exceeds the maximum output electrical potential difference (MSB) of said D/A converter in claim 
13, and suppressing generating of a clipping noise. 

[Claim 15] The base station for radio which carries out the monitor of the output of said group modulator 
further, and is characterized by having the level detecting circuit which detects the condition of being set to 
the amplitude level exceeding the maximum output electrical potential difference (MSB) of said D/A 
converter, and the control circuit controlled by the detection output of this level detecting circuit so that each 
amplitude of the modulated wave of said multiple channel decreases in claim 13. 

[Claim 16] It is the base station for radio characterized by carrying out the transfer storage of the data which 
memorized the data which give the PURIDISU torsion which has RAM which stores the data with which 
said linear rise circuit gives PURIDISU torsion in claims 1, 2, or 3, and has a nonvolatile memory outside, 
was real-operated beforehand, and was obtained to this nonvolatile memory, and were memorized by this 
nonvolatile memory just before real employment at this RAM. 

[Claim 17] The base station for radio characterized by carrying out transfer storing of the contents further 
memorized by said RAM in claim 16 just before disconnecting a power source after real employment at said 
nonvolatile memory. 

[Claim 1 8] The base station for radio characterized by arranging a linear rise circuit in claims 1 and 2 or 3 to 
the advance base station side which has said transmitting antenna, and transmitting said digital sending 
signal to this advance base station according to a digital optical-fiber-transmission way or a microwave 
transmission line. 

[Claim 19] The base station for radio characterized by letting a low noise amplifier pass and transmitting an 
uphill signal to a base station in claim 18 according to an analog optical-fiber-transmission way or a 
microwave transmission line. 

[Claim 20] It is the base station for radio characterized by said microwave transmission line being 4-8GHz 
ultrahigh frequency, a 8-40GHz submillimeter wave, or a 40-80GHz millimeter wave circuit in claim 18. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to base stations for radio, such as mobile communications. 
Especially, the amplitude and phase of a sending signal are amended and it is related with the base station 
for radio equipped with the amplifier which performs little magnification of distortion. 
[0002] 

[Description of the Prior Art] In the radio communication equipments for mobile communications etc., 
carrying out power amplification of the signal of two or more carriers in common in a radio frequency field 
from the inclination of improvement in the speed of a signal transmission and the formation of the Kota pile 
is performed in recent years. As this power amplifier, in order to suppress degradation of a transmission 
characteristic, power amplifier with sufficient linearity is desired. 

[0003] if the power amplifier with sufficient linearity assumes a feedforward method etc. — a scale — large - 
- power consumption — there is the description that a price is high, greatly. On the other hand, by digital 
signal processing, if distortion compensation of power amplifier can be performed, the possibility to small, a 
low price, and high power increase in efficiency will open. 

[0004] However, A/D and a D/A converter become indispensable. Furthermore, A/D and the D/A converter 
which have sufficient working speed and have the precision (number of bits) needed are still difficult to 
receive. For this reason, as for an output and an input frequency, about several 1 0MHz becomes an upper 
limit. Frequency conversion is needed in order to use it with the frequency band beyond it. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the base 
station for radio equipped with the amplifier which an unnecessary sideband is made [ amplifier ] easy to 
use an image rejection mold frequency converter and to oppress, and makes handling power increase to an 
up converter and a down converter by 3dB, especially the small base station for radio suitable for mobile 
communications, when it needs this frequency conversion. 

[0006] Furthermore, although a 90-degree phase machine is required for an image rejection mold frequency 
converter, if a fractional bandwidth is large, it is difficult [ it ] to produce in a passive circuit. Therefore, this 
invention is to offer the above-mentioned base station for radio which makes creation possible easily by the 
digital signal circuit. 

[0007] The further purpose of this invention becomes clear from the gestalt of operation of this invention 

explained with reference to a drawing below. 

[0008] 

[Means for Solving the Problem] The fundamental configuration of the base station for radio according to 
this invention A transceiver antenna and the RF power amplifier which amplifies the sending signal emitted 
from a transceiver antenna, The A/D converter which changes a part of output of a high-frequency power 
amplifier into a digital signal, The amplitude and phase of a sending signal are amended to the appearance 
which decreases the difference which is prepared in the input side of a high-frequency power amplifier, 
measures the digital sending signal inputted and the output of this A/D converter, and is obtained. It is aimed 
at the base station for radio which has the linear rise circuit controlled to perform little magnification of 
distortion. 

[0009] Furthermore, the image rejection mold frequency up converter preparation prepared between said 
linear rise circuit and the high-frequency power amplifier as a description, An image rejection mold 
frequency up converter The first phase shift circuit which carries out the phase shift of the about 90 degrees 
of the outputs of a linear rise circuit, The first D/A conversion circuit which carries out D/A conversion of 
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the output of a phase shift circuit, and the second D/A conversion circuit which carries out direct D/A 
conversion of the output of a linear rise circuit, The output of the first D/A conversion circuit and the second 
D/A conversion circuit is made into I and Q rectangular cross signal, respectively, and it has the first and the 
second mixing circuit which are mixed with the oscillation signal of a frequency higher than the output of 
the first D/A conversion circuit from which about 90 degrees of phases shifted mutually, and the second 
D/A conversion circuit. 
[0010] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. In addition, in drawing, the notation same to a like or the same or reference figure is 
attached and explained. 

[001 1] Furthermore, before explaining the gestalt of operation of this invention, the configuration of the 
distortion amendment by the digital digital disposal circuit which will be positioning of this invention and 
the requisite for this invention is explained. 

[0012] Drawing 1 is drawing explaining positioning of this invention. It connects with the public 
correspondence network 0, and an example of the base station for radio made into the object of this 
invention carries out termination of DSU (Digital Service Unit)l which is a digital circuit access and 
terminating equipment about the optical-multiplexing signal sent from the public correspondence network 0. 

[0013] The optical-multiplexing signal by which termination was carried out by DSU1 is changed into an 
electrical signal here, and is inputted into the MUX/DMUX section 2. Demultiplexing is carried out in the 
MUX/DMUX section 2, and it is sent out from an antenna 53 through the TDMA section 3, the modem 
section 4, and the radio frequency section 5. The modem section 4 has D/A converter 41 which changes into 
an analog signal the output of the package modulation section 40 which gets down and carries out the 
package modulation of the part for a multiple channel to the signal of a direction (direction which faces to 
an antenna 53), and the package modulation section 40. 

[0014] The analog output of D/A converter 41 is amplified by the power amplifier 50 of the radio frequency 
section 5, and is outputted through an antenna 53. Here, the package modulation section 40 has the linear 
rise function to give correction value further to a signal beforehand to distortion of power amplifier 50, and 
to negate distortion. 

[0015] The magnitude of the correction value by this linear rise function returns in a part of output of power 
amplifier 50, and is decided with reference to the level of this return signal. Moreover, since this linear rise 
function is processed in digital one, it has A/D converter 42 which changes a digital signal for the analog 
signal which is a part of output of power amplifier 50. 

[0016] The radio frequency signal of the going-up direction received with an antenna 53 on the contrary 
branches by the branch circuit 52, and is inputted into a low noise amplifier 51 . The signal amplified here is 
changed into a digital signal with A/D converter 44, and the package recovery of the signal of a multiple 
channel is carried out in the recovery section 43. 

[0017] And it lets the TDMA section 3, the MUX/DMUX section 2, and the optical DSU section 1 pass, the 
above gets down, processing opposite to the signal of a direction (direction which faces to an antenna 53) is 
performed, and it is sent to the public correspondence network 0. 

[001 8] In drawing 1 , CCU6 performs supply of a clock, and control of timing of operation to the 
MUX/DMUX section 2, the TDMA section 3, and the package modulation section 40 / recovery section 43. 
[0019] Drawing 2 explains the premise of this invention further, and the still more detailed configuration 
block Fig. which is after the MUX/DMUX section 2 and makes a subject the package modulation section 40 
of the modem section 4 is shown in the configuration of drawing 1 . In addition, the configuration 
corresponding to the TDMA section 3 is omitted. 

[0020] In drawing 2 , 400 is a transformer multiplexer as a group modulator which constitutes the package 
modulation section 40. To two or more carriers, it has the carrier signal oscillator 412, 1, the Q signal 
generation circuit 410, and a modulation circuit 411, and is constituted. Although the oscillator of an analog 
and a modulator are unnecessary and an output is a digital signal since a transformer multiplexer generates 
two or more carriers in digital signal processing (using FFT etc.), the analog system shows drawing 
typically. 

[0021] The output of the transformer multiplexer 400 is inputted into the linear rise circuit 402 which is a 
part of package modulation section 40. 

[0022] In addition, by drawing 2 , it gets down, and only the linear rise circuit 402 of a direction is shown, 
and the conversion circuit (up converter) 406 and the inverse transformation circuit (down converter) 407 
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from a radio frequency are shown by drawing 1 by it to the radio frequency which faces to an antenna 53 
and which is omitted. 

[0023] This linear rise circuit 402 has the digital digital disposal circuit 403 and a comparator 404. A delay 
circuit 405 adjusts the processing time of the digital digital disposal circuit 403. A comparator circuit 404 
compares the amplitude with the output which changed the output of a delay circuit 405, and the output of a 
down converter 407 into the digital signal with A/D converter 42, and a phase. 

[0024] Based on the comparison result of a comparator circuit 404, the digital digital disposal circuit 403 
functions on an input signal as giving compensation distortion beforehand so that distortion of power 
amplifier 50 may be compensated. This invention improves the point that the working speed of A/D 
converters 401 and 42 and D/A converter 41 makes several 10MHz an upper limit a premise [ the 
configuration which used this digital digital disposal circuit 403 ] etc. 

[0025] Drawing 3 is the block diagram showing the gestalt of operation of the first of this invention, and has 
the addition circuit which took out only the linear rise circuit 402 and was added by this invention to this 
linear rise circuit 402. 

[0026] As mentioned above, with the configuration of drawin g 2 , in order that the output frequency of A/D 
converters 401 and 42 and D/A converter 41 may make several 10MHz an upper limit, frequency 
conversion is needed. Therefore, in this invention, an image rejection mold is used for the above-mentioned 
up converter 406 and a down converter 407, an unnecessary sideband wave is made easy to oppress, and 
distortion generating is controlled as possible in making handling power increase by 3dB. 
[0027] However, when using an image rejection mold frequency converter, a phase machine is needed 90 
degrees. In drawing 3 , an up converter 406 consists of up converters 416 and 426. The output of the digital 
digital disposal circuit 403 is inputted into an up converter 416 through the phase machine 418 and D/A 
converter 417 90 degrees. On the other hand, the output of the digital digital disposal circuit 403 is inputted 
into an up converter 426 through D/A converter 427. 

[0028] Here, if the 90-degree phase machine 418 has a large fractional bandwidth, it is difficult to constitute 
from a passive circuit. It is easy if constituted from a digital circuit. Therefore, the phase machine 418 is 
constituted from a digital processing circuit 90 degrees, and he acquires an analog signal through D/A 
converters 417 and 427, respectively, and is trying to input I and a Q signal into the image rejection mold up 
converters 416 and 426 in this invention. 

[0029] In drawing 3 , the output of the image rejection mold up converters 416 and 426 is removed by the 

filter 419 in an unnecessary wave in common, and is inputted into power amplifier 50. 

[0030] In addition, 408 is the oscillator of the local signal which has phase reference about 90 degrees, 

respectively, and becomes the carrier signal inputted into up converters 416 and 426 and a down converter 

407. 

[003 1] Drawing 4 is an example of a configuration by this invention of the digital digital disposal circuit (a 
linear riser is called as occasion demands hereafter) 403 which constitutes the linear rise circuit 402. 
[0032] This linear riser 403 is constituted by this invention person etc. using a least-square-method (LMS) 
algorithm. In drawing 4 , the distortion function of power amplifier 50 is now considered as f (p). 140 is 
memory and memorizes distorted compensation multiplier h (p) presumed to distortion function [ of power 
amplifier 50 ] f (p). 

[0033] Furthermore, as for 142-145, a multiplier and 146 are adders. Moreover, it is the circuit where 147 
acquires a conjugation value to the output of A/D converter 42 to the absolute value-ized circuit of the input 
baseband signaling x (t) in 141 . A comparator 404 is constituted here by the subtracter which outputs the 
difference of both inputs as a subtracter. 

[0034] The linear riser 403 realizes the several 1 following operation by the configuration of drawing 4 . In 
addition, for x (t), in several 1, input baseband signaling and f (p) are [ a **** compensation multiplier and 
mu of the distorted function of power amplifier and h (p) ] step size parameters. Furthermore, x, and y, f, h, 
u and e express complex, and * expresses a complex conjugate. 

;0035] 

Equation 1] 

h n (p) =h„-, (p) +ue Ct) u* (t) 
e (t) =x (t) -y (t) 

u (t) =x (t) f (p) crh* -i (P) y (t) ■ h.-, (p) h* n -i (p) -1 

y (t) =h,-, ( P ) x (t) f ( P ) 
P=lx (t) l z 
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[0036] Moreover, u (t) is hn-1 whose amplitude distortion of power amplifier 50 is not not much large, (p) 
h* n-1 It approximates assuming that it is (p) **1. 

[0037] Drawing 5 is the example block diagram of a configuration of the 90-degree phase machine 418 in 
drawing 3 . In drawing 5 (A), a Qch signal is inputted into the phase machine 41 8 90 degrees. On the other 
hand, the delay circuit 54 which adjusts a time delay with the phase vessel 41 8 90 degrees is inserted, and an 
Ich signal side makes delay of I and a Q signal agree. 

[0038] The phase machine 418 consists of transversal filters fundamentally 90 degrees. 55 is a delay circuit 
for transversal filters, and is constituted by the shift register. It is inputted into Multipliers 561 -56n, and the 
output of each stage of a shift register 55 is a weighting factor al and a2, respectively.. It is an. 
Multiplication is carried out. 

[0039] A weighting factor al and a2 .. an It is determined like drawing 5 (B). H (omega) is a weighting 
factor al and a2 so that it may be the function which carries out pi/2— pi / 2 phase shifts and several 2 
function h (t) may be made in the required band 58 between -fs/2-fs / 2.. It is an. It is chosen. 
[0040] 
[Equation 2] 



[0041] Drawing 6 is the example of a configuration of the image oppression mold up converters 416 and 
426. In addition, it only consists of that a down converter also makes the input direction reverse similarly. 
[0042] In drawing 6 (A), the image oppression mold up converters 416 and 426 have the double balance 
mold modulators 60 and 61 of a pair, and the 90-degree phase machines 62 and 63, and are constituted. The 
signal of 100Mz(es) is inputted into the phase distributor 62 about 90 degrees as an example. The signal 
which has phase reference about 90 degrees mutually with the phase vessel 62 90 degrees is generated, and 
it is inputted into the double balance mold modulators 60 and 61. 

[0043] In the double balance mold modulators 60 and 61, a 1GHz carrier is outputted from the 1GHz carrier 
signal oscillator 64, and multiplication is carried out to the output of the phase machine 62 90 degrees, and it 
is mixed and outputted in the phase mixer 63 about 90 degrees. 

[0044] Drawing 6 (B) is drawing showing the frequency spectrum in the above-mentioned configuration. A 
100MHz signal is mixed with a 1GHz signal, and the upper sideband wave USB is outputted from the phase 
mixer 63 about 90 degrees. 

[0045] Drawing 7 is the example of a configuration of the double balance mold modulators 60 and 61, and is 
diodes D1-D4. The transformer Tl with a center tap, and T2 It has. Transformer Tl The carrier from the 
carrier signal oscillator 64 is inputted into the upstream. Furthermore, a 100MHz signal is inputted by the IF 
signal, i.e., the example of drawing 6 , between the center taps of modulators 60 and 61 . 
[0046] From the output OUT of a modulator 61, as shown in drawing 7 (B), the vertical sideband waves 
LSB and USB are outputted. Previously, as explained in drawing 6 , the output of modulators 60 and 61 is 
inputted into the phase mixer 63 about 90 degrees, has phase reference about 90 degrees mutually, and is 
mixed. The lower side band LSB shown in drawin g 7 (B) is negated by this, and only an upper sideband 
wave is outputted. 

[0047] Drawing 8 is the gestalt of operation of the second of this invention, and constitutes the circuit of a 
down converter 407 (refer to drawing 2 ) from an antenna 53 by the same principle as drawing 3 about the 
signal of the direction of going down sent through a splitter 52 using the image oppression mold converters 
507 and 517. 

[0048] Therefore, when the 90-degree phase machine 529 to which the output of A/D converter 528 is led is 
shown in drawing 5 , it is similarly constituted as a digital processing circuit. 

[0049] Further, it is the gestalt of operation of the third of this invention, and drawing 9 combines the 
configuration of drawing 3 and drawing 8 , it is equipped with the going-up direction and the 90-degree 
phase machines 418 and 529 get down and according to the signal of a direction to the image oppression 
mold converters 416, 426, 507, and 517 and a digital processing circuit, and constitutes. 
[0050] The going-up direction and by getting down and constituting like drawing 9 to the signal of a 
direction, it is more high in precision and becomes possible in the digital digital disposal circuit 403 about 
generation of the distortion compensation component of the main amplifier 50 which is power amplifier. 
[0051] By the digital linear rise method by the digital digital disposal circuit 403 shown above, D/U (ratio of 
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signal band distortion) of the output signal of a D/A converter is based on the bit precision (number of bits) 
of a D/A converter. Moreover, although A/D conversion is required in order to digitize this when an input 
signal is an analog signal, this A/D-conversion noise is mixed and D/U is degraded. 

[0052] In this case, it is possible by combining with a feedforward method to improve distortion. That is, a 
feedforward method branches in a part of input signal, and obtains a distortion component by searching for 
the part and difference of an output of amplifier. A distortion component is negated by adding this distortion 
component to hard flow with the output of amplifier. 

[0053] Drawing 10 is drawing showing the gestalt of operation of the fourth of this invention, and the 
above-mentioned feedforward method is used for it. 

[0054] That is, the output of the modulator group 400 is branched and a part is inputted into the linear riser 
circuit 402 through A/D converter 401 . Another side is inputted into the subtraction circuit 101 through a 
delay circuit 102. In the subtraction circuit 101, the difference of the branched input component and the 
output of power amplifier 50 is searched for, and it amplifies with the distortion amplifier 104 (amplifier of 
low distortion which made the amplification factor low). Furthermore, the amplified distortion component 
removes a distortion component from the output of power amplifier 50 in a directional coupler 105. 
[0055] In each above gestalt, further 10-20dB distortion oppression is attained by the power consumption of 
few distortion amplifier at the same time distortion is sharply mitigated by use of the digital linear riser 402. 
[0056] Since each gestalt explained above here is a PURIDESU torsion method fundamentally, if the 
parameter about the linearity of the device which should be line-type-compensated does not change, once 
distortion compensation data are made, the renewal of data by feedback is unnecessary. 
[0057] Therefore, what is necessary is just to update a distortion compensation parameter only within the 
case of fluctuation like change carried out slowly at the time of temperature or a path. Even if this feeds 
back intermittently, it means that there is nothing a problem. Thereby, the power consumption of a distortion 
compensation part is reducible. 

[0058] Drawing 1 1 is the block diagram showing the gestalt of the operation of the fifth of this invention 
which performs this feedback intermittently. In the comparison with drawing 2 or drawing 3 , it has gate 
circuits 409 and 41 1 in drawing 1 1 between a delay circuit 405, a comparator circuit 404, between and A/D 
converter 42, and a comparator circuit 404. Furthermore, actuation of gate circuits 409 and 41 1 and A/D 
converter 42 is controlled by the intermittent-control-action control circuit 7 to an intermission, and 
distortion compensation actuation is operated intermittently. 

[0059] Drawing 12 is drawing explaining the configuration which controls to an intermission the distortion 
compensation actuation which starts a detail further. In drawing 12 , the intermittent-control-action control 
circuit 7 consists of correlator 70, a timing generator 71, and a clock generation machine 72. 
[0060] It is a clock aO, al , and a2 on the basis of the clock CL from the clock generation machine 72. It 
generates and they are the input a3 of correlator 70, and an output a4 further. When carrying out, the relation 
of each clock is as being shown in drawing 14 . 

[0061] When making duty of the intermittent control action of the feedback system from power amplifier 50 
into 1/10 (for example, it stops for 9 seconds and actuation is performed for 1 second), it is a certain suitable 
time of day tO. ON and t0+l OFF and tO+9 It is the clock aO from a timing generator 71, al, and a2 so that it 
may become ON again. Generating is controlled. 

[0062] Namely, time of day tO and tO+9 A/D converter 42 and AND gates 409 and 41 1 operate. Therefore, 
even if it is the case where a phase shift arises like a3 ** of drawing 14 , and ** in an input signal, timing 
can be correctly doubled and outputted to the input signal of the phase of a3 **. 

[0063] Here, the function of correlator 70 detects whether the data fed back from the amplifier 50 get down, 
and it is equivalent to which part of the transmit data of a direction. As shown in drawing 1 3 (A), it has two 
or more multipliers 71 1-7 In which carry out the multiplication of the output of each stage of the direction 
shift register 701 of X into which MSB is inputted through the delay line 405, the direction shift register 702 
of Y into which MSB of the data fed back from an amplifier 50 is inputted, and the direction shift register 
701 of X and the direction shift register 702 of Y and the synthetic vessel 703 which compounds a 
multipliers [ of these plurality / 71 1-7 In ] output of transmit data. 

[0064] Therefore, when transmit data and the fed-back data were in agreement from the synthetic vessel 
703, it is peaking capacity a4. It appears. This peaking capacity a4 It is inputted into a timing generator 71 
and is a timing signal al and a2 at this timing. It is outputted. 

[0065] The method which transmits radio frequency by the direct analog fiber-optics circuit as a means to 
connect a base transceiver station and the advance base station treating a radio frequency is put in practical 
use. However, generally in E/O and an O/E transducer, distortion occurs, and large power and a large 
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number wave transmission cannot be performed. 

[0066] Then, a radio frequency power amplification stage is transposed to an analog optical-fiber- 
transmission way (system containing an E/O transducer, an optical fiber, the system containing an O/E 
transducer or an E/O transducer, an optical fiber, an O/E transducer, and power amplifier 50), and the 
method with which the return signal from power amplifier 50 is similarly line [ non-] -type-compensated by 
the analog optical-fiber-transmission way is adopted. This includes to the distortion of an optical 
transmission line, and distortion of a high power amplifier, and non-line type compensation is attained. 
[0067] Drawing 1 5 is a block which shows the gestalt of operation of the sixth of this invention, and is the 
block diagram showing the example of a system configuration which transposed the radio frequency power 
amplification stage to the analog optical-fiber-transmission way as above-mentioned. In drawing, it gets 
down and the output of D/A converter 41 is changed into a lightwave signal by the E/O converter 151 in a 
direction. Furthermore, in an advance base office, the lightwave signal sent through the analog optical fiber 
150 is changed into an electrical signal by the O/E transducer 152, and is further inputted into power 
amplifier 50. 

[0068] In an advance base station, the signal fed back by branching from power amplifier 50 is changed into 
a lightwave signal by the E/O transducer 151, is sent to a base transceiver station side through the analog 
optical fiber 150, and is changed into an electrical signal by the O/E transducer 152. 
[0069] Drawing 16 is the block diagram showing the gestalt of operation of the seventh of this invention. 
With the gestalt of operation of drawing 1 5 , the return signal from power amplifier 50 was transmitted with 
the same analog optical fiber 150 as a principal ray way. However, since the same distortion is generated, as 
shown in drawing 16 , A/D conversion of the return signal is immediately carried out with A/D converter 
42, and it changes into digital data. It is wide opened from the problem of distortion by making this into a 
lightwave signal and transmitting with a digital optical fiber. 

[0070] Furthermore, as for the method which transmits an analog signal to an optical fiber, distortion is 
large and large power transmission does not enlarge [ the non-linearity of the components (a laser diode, 
photodiode, etc.) which constitute E/O and an O/E converter / therefore ]. For this reason, as shown in 
drawing 17 , the digital fiber 153 constitutes the going-up direction and the direction of going down. 
[0071] That is, the digital optical-fiber transmission line 153 is connected to the interface of the D/A 
transducer 41, and the interface (for example, 12-bit bus) section of the A/D-conversion section 42 of the 
return signal from power amplifier, and the linear riser section 402. 

[0072] With this method, it can open from instability peculiar to an analog circuit, and the problem of 
distortion. 

[0073] Although it is possible to perform non-line type compensation by the approach using the above- 
mentioned optical-fiber transmission line here, this data is quite huge (12X50=600Mbps as an example), and 
cheap but transmitting several km in the present condition do not usually have a digital channel economical 
[ data ] compared with an analog. 

[0074] For this reason, with the gestalt of the ninth operation, two or more optical fibers shown in drawing 
18 are prepared, and a distributor 1 54 divides into two or more low-speed optical-fiber-transmission ways, 
and it transmits. Furthermore, in an advance base station side, after changing into an electrical signal the 
lightwave signal sent from two or more low-speed optical-fiber-transmission ways with the synthetic vessel 
155, it compounds with the synthetic vessel 155, and it changes into the signal of the clock rate of a 
convention of the original high speed. 

[0075] Furthermore, as shown in drawing 19 , using FIFO (first in last out) as another gestalt, the 
configuration which changes and processes a high speed signal at a low speed can be performed. With the 
configuration of drawing 19 , the digital data which is the output of A/D converter 42 obtained by the FIFO 
circuit 156 by carrying out fixed period A/D conversion with the clock rate of a high-speed convention is 
changed and transmitted to a low speed (for example, the sample of the 600Mbps is carried out for 1 second, 
and it transmits by 6Mbps(es) of 1/100, applying it for 100 seconds). 

[0076] Since the cost of the digital channel of 6Mbps extent is very cheap, a cheap advance base station 
system can be built by this approach. 

[0077] Drawing 20 is a detail block diagram corresponding to the detail of a gestalt, i.e., drawing 19 , of the 
operation which used this speed conversion. Furthermore, the timing diagram of each timing corresponding 
to drawing 20 is shown in drawing 21 . 

[0078] Clock aO which is the output of AND gate 74 A/D converter 42 operates to timing and data are stored 
in FIFO memory 156 at this period. Subsequently, read-out is performed to the timing of a20, and, as for the 
stored data, read-out in the low speed in a period alO is performed. 
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[0079] The data read from that of FIFO memory 156 are changed into a lightwave signal by the E/O 
transducer 151, and are sent through the digital optical fiber 153. It is again changed into an electrical signal 
by the O/E converter 152, and is written in FIFO memory 157. At this time, it is read to the timing of a21 
and reading is completed in the period of al 1 . 

[0080] In drawing 20 , since actuation other than the above is the same as that of drawing 12 and drawing 14 
so that he can understand also from the timing diagram of drawing 21 , explanation is omitted. 
[0081] If this can be transmitted by microwave circuits, such as a submillimeter wave, although it is 
necessary to lay the transmission line underground underground when using the transmission line as an 
optical fiber, there is no need of laying underground and a system can be built by low cost. Drawing 22 is 
the block diagram showing the gestalt of operation of this system. 

[0082] It is the same as that of the gestalt of the operation which the transmission line was made into the 
microwave circuits 160 and 161, and also was explained until now. Furthermore, when transmitting by the 
microwave circuit, the method which returns the feedback signal from power amplifier by the analog micro 
circuit similarly may be influenced of distortion. For this reason, with the gestalt of drawing 22 , it gets 
down and the direction is made into the digital microwave circuit 161 for digital data transmission. 
[0083] In addition, high cost transmits high-speed digital data very much, and it is not practical in a wireless 
circuit. Therefore, in drawing 22 , with the gestalt of operation of the fifth of drawing 1 1 having explained, 
similarly, it is possible to reduce transmission speed by forming the intermittent-control-action timing 
circuits 170 and 171, and utilization becomes possible further. 

[0084] Here, considering the common amplifier of a multi-carrier, it is reported that there is no need of 
setting up the saturation power of power amplifier to power when the vector of all carriers agrees, and 
saturation power can be reduced depending on the amount of distortion (D/U) needed, for example, the 
object for [RCS-90-4:mobile communication — super-low distortion multifrequency common amplifier-self- 
adapting mold feedforward amplifier (SAFF-A) Nojima and ****] 

That is, it means that the level by which multifrequency composition was carried out is almost equal to the 
Leh Leh distribution, the frequency where the power more than a certain fixed level serves as instantaneous 
value is very low, and you may be restricted on fixed level with an input signal. 

[0085] Here, when FET constitutes power amplifier 50 as an example, the gate voltage and gate current are 
examined. Drawing 23 is gate current (Igs) to gate voltage (VgS) and an axis of ordinate in an axis of 
abscissa. It carries out. In drawing, I shows the Leh Leh distribution which is power distribution of an input. 
Level distribution of input power is distributed over the deeper one as a core (object shaft), and the 
shallower one in the operating point OP at the symmetry. 

[0086] When an electrical potential difference deeper than breakdown voltage IP is impressed, gate current 
increases rapidly and it becomes the cause which causes gate destruction. If MSB(maximum electrical 
potential difference)2P of a D/A converter are set up just before gate current increases rapidly, since it is 
surely less than [ this ], the power impressed to the FET component of power amplifier 50 can prevent 
degrading a device. If point 2P ! of the symmetry is taken to 2P by setting an axis of symmetry as the 
operating point OP, of course, 2P' has also become just before breakdown point IP' too. 
[0087] Furthermore, drawing 24 is the result of simulating the precision (number of bits) of a D/A converter, 
and the relation of distortion (D/U). Output back off (Output Back OfftOBO) D/U is bad in order to raise a 
head piece on comparatively small level, if small. In such a case, he can understand that D/U is not 
improved even if it increases the precision of a D/A converter. 

[0088] On the contrary, when OBO is taken greatly, if the precision of a D/A converter is improved, D/U 
will also be improved according to this. This relation is a fact quantitatively grasped for the first time by this 
invention person etc. 

[0089] According to the above relation, it was shown clearly by this invention person etc. for optimal D/A 
and an A/D converter to exist to D/U needed, without using expensive A/D and a D/A converter with a high 
precision beyond the need. Based on this relation, more efficient equipment is realizable with the design of 
the precision (number of bits) of a D/A converter. 

[0090] On the other hand, in the old base transceiver station for mobile communications, the transmitter of a 
piece is installed in generating many subcarriers per one wave. On the other hand, LSI some can constitute 
this part by using a group modulator. Since the output of a group modulator is a digital signal (for example, 
12-bit bus), after carrying out D/A conversion of this signal and changing into an analog, it inputs into large 
power amplifier. 

[0091] the case where this uses a group modulator — an analog — like — a linear riser — putting in 
(feedforward as an example) ~ the modulation section, the carrier composition section, the power 
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amplification section, small [ of a line type-ized circuit / overwhelming ], a light weight, and low cost- 
ization are attained by inserting a digital linear riser just before a D/A converter. 

[0092] Drawing 25 is the block diagram showing the gestalt of operation of the twelfth of this invention 
constituted by this meaning. The output of the group modulator 500 is connected to the digital digital 
disposal circuit 403 with the digital data bus 501, and distortion correction value is applied by the digital 
digital disposal circuit 403, and it is constituted so that it may input into power amplifier 50. 
[0093] In addition, the group modulator 500 can consist of for example, a transformer multiplexer and a 
digital quadrature modulation machine. 

[0094] Generally, in order to restrict power amplifier 50 to the level exceeding the amount of OBO(s) and to 
make it operate, about 20-3 OdB of instantaneous value of spectrum deteriorates from the average. 
Instantaneous value can be measured by making a spectrum analyzer into peak hold mode. 
[0095] In order to usually average spectrum and to measure, although instantaneous value seldom becomes a 
problem, if instantaneous value can be reduced, it can raise average D/U further. 

[0096] Since the level of an input can be judged in the digital processing section, when the maximum level 
of a D/A converter is exceeded (it is assumed that it is what is set up so that MSB of a D/A converter may 
become saturation power), the instantaneous value of spectrum can also acquire the improvement effect of 
D/U by operating the clipped wave orthopedically smoothly. 

[0097] Drawing 26 is the block diagram of the gestalt of operation of the thirteenth of this invention for 
acquiring this effectiveness. It has the clip level detector 602 and the smoothing circuit 601 between the 
group modulator 500 and the digital digital disposal circuit 403 to the gestalt of drawing 25 . In addition, the 
delay circuit 600 is a circuit for doubling timing with the processing time of the clip level detector 602 for 
actuation of the smoothing circuit 601 . 

[0098] Drawing 27 is the block diagram showing the example of a configuration of the delay circuit 600 in 
drawing 26 , the smoothing circuit 601, and the clip level detector 602, and the smoothing circuit 601 
constitutes a transversal filter fundamentally. 

[0099] Moreover, drawin g 28 is drawing explaining clip level detection. As for a level detector 602, this is 
detected when the input voltage amplitude I exceeds clip level CL, as shown in drawing 28 . 
[0100] on the other hand - the smoothing circuit 601 — n steps of each stage of a shift register 603, the 
weighting controller 604, and a shift register 603 — receiving - the weighting factor an from the weighting 
controller 604, an-1, and .. al, aO, a-1, and ... it has 61n [ of multipliers which carry out the multiplication of 
a-n ] .. 610.. 61n, an accumulator 605, and a multiplier 606. 

[0101] Therefore, when a level detector 602 detects that the input voltage amplitude I exceeds clip level CL, 
a predetermined weighting factor is outputted from the weighting controller 604. And the multiplication of 
the value of each stage of a shift register 603 and the predetermined weighting factor is carried out, and the 
output is inputted into an accumulator 605 and compounded. The wave shown in the dotted line II of 
drawing 28 as a result graduates (smoothing). 

[0102] Furthermore, the output of an accumulator 605 is inputted into a multiplier 606, and multiplication is 
carried out to a multiplier b. This multiplier b is the main level aO of a tap. The level al of a tap before and 
after being referred to as 1/n as shown in drawing 28 (I), and showing in drawing 28 (II), and a-1 ..an, a-n 
Level is made in agreement. 

[0103] The gestalt shown in above-mentioned drawing 27 needs a high-speed digital transversal filter. On 
the other hand, there is a configuration of drawing 29 as other configurations of clip amendment. That is, in 
the group modulator which consists of the sample rate transducer 501, the frequency multiplex section 502, 
a channel filter 503, and a quadrature modulation machine 504, the monitor of the output of a group 
modulator is always carried out with a level detector 602. 

[0104] And when it becomes clear to be set to the amplitude level exceeding MSB of a D/A converter, the 
amplitude of each subcarrier is made to decrease in equivalence or the amount of inequalities. The 
configuration which makes the amplitude of each subcarrier of this decrease in equivalence or the amount of 
inequalities carries out the multiplication of that output with the output and Multipliers 701-70n of the 
mapping section 512 in the sample rate transducer 501 using the same weight controller 604 as drawing 27 . 
[0105] Thus, the amplitude is decreased in the preceding paragraph story of a roll-off filter 514. Thereby, 
since the band limit by the baseband roll-off filter of each carrier is performed, processing becomes possible 
at a low speed. Moreover, since the clip of an electrical potential difference is also performed ideally, 
degradation of the instantaneous spectrum in peak hold mode is also oppressed completely. 
[0106] Furthermore, although distortion amendment data are stored in RAM memory 140 as shown in the 
example of a configuration of drawing 4 , the first initial value of this distortion amendment data is unfixed 
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to the digital digital disposal circuit 403 of the linear riser circuit 402, and it is not compensated for the 
distortion immediately after beginning of mission. 

[0107] Therefore, as a gestalt of operation of the 14th of this invention, as shown in drawing 30 , the 
nonvolatile memory 710 for data storage is prepared. And beforehand, at the time of factory shipments, it 
makes a test run, the last data are obtained, and this last data is stored in nonvolatile memory 710. This value 
is installed in the memory 140, such as RAM, just before [ at the time of real employment ]. It is made to 
converge by thereby very short time amount, and it becomes possible to perform real employment. 
[0108] Moreover, it is possible that distortion data change with change during employment at the time of a 
path. In such a case, smooth actuation is compensated at the time of next employment by evacuating the data 
of RAM 140 to nonvolatile memory 710, just before stopping operation by routine inspection etc. by the 
control section 711. 

[0109] When an input signal is a TDMA signal (one subcarrier) which is a letter of a burst, a preamble burst 
short just before a burst is started is discharged, and this creates linear rise data, the increasing function 
taken from 0 to maximum as this preamble data as shown in drawing 3 1 — or data can be obtained in very 
short time amount by the staircase. 

[01 10] Drawing 3 1 (A) expresses the relation between the preamble period I and the main burst interval II, 
and drawing 3 1 (B) increases in monotone as a function of the preamble period I, and it shows the example 
of the triangular wave function which decreases. Moreover, drawing 3 1 (C) shows the example in the case 
of considering as a staircase function. 

[01 1 1] By the way, the linear rise actuation for distortion compensation of amplifier is economical in order 
that there may be no need that the direction performed in the advance base office returns a return signal to a 
parent base station in a transmission line. Drawing 32 is a block diagram shown as a gestalt of operation of 
the 1 5th of this invention. 

[0112] That is, the digital digital disposal circuit 403 is put on the advance base office which is the side in 
which an antenna 53 exists, and it is constituted. 

[01 13] Moreover, as shown in drawing 33 as a gestalt of operation pf the 16th of this invention, it 
constitutes so that an uphill signal may be transmitted to a base station by two or more tooth-space diver 
cities on two or more analog optical-fiber-transmission ways 1 54. Moreover, it is also possible to replace 
with an analog optical transmission line and to install the uphill circuit transmission line by the analog 
microwave transmission line. Thereby, implementation of a micro base transceiver station (installation-on 
column mold) is attained. 

[0114] Furthermore, if it becomes the high degree of accuracy of A/D converter 441 , and accelerable as 
shown in drawing 34 , replacement will become possible about the analog transmission way 1 54 on the 
digital transmission way 1 53. Thereby, the transmission line of cheapness, high stability, and high quality 
can be built. 
[0115] 

[Effect of the Invention] An unnecessary sideband is made easy for this invention to use an image rejection 
mold frequency converter for an up converter and a down converter, and to oppress, as explained according 
to the gestalt of operation above. Furthermore, although it is difficult to produce in a passive circuit if a 90- 
degree phase machine is required for an image rejection mold frequency converter and a fractional 
bandwidth is large, this invention makes creation possible easily by the digital signal circuit. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[00 5 4] *IWB*4 0 0 0>ffla«:£tt 

U -gB£A/Dg&$4 0 1 SrilLTy-Ty^lFlel 
?S4 0 2I^A^1--5o <fe#tt, SMSUS 10 2 £ri§ L"C 
5lt*ia»l 0 9I#*|eIB1 0 lfll, 

ft. SB*«I«»10 4 LfcffiS©**! 
Si) ti9HMii-5. HKHMB*iifcS**»**rttt 

[0055] w±©#^si{r*3^r, ^iHf-Tv^/vy 

=T7^if 4 0 2©ttffl|!lJ;0S*^(iSiS*i5ilSill* 
fc, «*»<cS*««»o}H»«*tJ:OS?>ti o~2 

[00 5 6] r r. -e±EfcKW Lfc#^fii4, 

/ w * (otrnm^. mt z * 5* -9 t * it 

- UUMMt^-^tf-C* fc^(47 -c - K/< y * lc J: 5 
[0 0 5 7] ttor. «« J ?«i*3tfl:oJ:5**o< "9 

[00 5 8] llltt, a»a>57w-hv^y^SrM^W 
5, 0 2Xf40 3 tWtkKtCti^T, Ell lK&VT, 

ajiis]8S4 o 5 ivamtn o 4 tin, A/D^m§i4 

2irittfc|HlS§4 0 4 tomzV- Me]g§4 0 9, 4 1 1 
6*1/5. 3EKW*»f^»J#Pia»7KJ:9^-Ha 
g§4 0 9, 4 1 l&tfA/D£&3&4 2 0»f^S:W^fc 

[00 5 9] El l 2(4, Hfc!£iffl(;:)&\fl»5£**tfSiift 

l^T. |B]*»fftNfllE]&7tt, ftBHI7 0. 94%v9 

5. 

[00 6 0] ?D 7 ^^S72A>f>©^B.^CL5: 
S*P£ LOd ? ^ a 0 , ai , a 2 «r«4U JEfctt 
MS§70(DA^a3 , UJ^a 4 t-f5B#, #^n;//?© 
MGU4, 01 4J^$tl5ii!3-C*)*. 

[0 0 6 1] «*JtffiS5 0^P>©7^-K/^y^^© 

B»rofa-f^i/i ot1-5»* 

o f*y, t 0 +i -e*7, t 0 +9 T*^g^->i45J; 5 

l:?^?y^i^l/-^7 1*>?)0^ay^ao , a 



1 . a 2 ©38±a«W»*ix5. 
[0 0 6 2] BP*,, B#*Jt 0 . to+9 T-A/D3E^S4 
2, 7yh*y-h409, 4 1 l^lfStlS, Lfcd* 
cT, A^ff -5§"tC0 1 4 ©a 3 ©, ©©J^lC&tB-fft 
#S£C5*§-g-e$>-oTt>, a 3 ®<Df4tB©AAfI#l-IE 

l < * s >{r*&t*tx mts-r 5 r. t 

[0 0 6 3] ::t, tilSS§7 0©«ffi«, i#i!SS5 0 
J: "9 7 w - K'< y * £ ttfcf- * # T •) :fr ft ©itlfS f - 
*©£0»£fcflS1-$i4»**fci1-S. 013 (A) \z 
>o **ix5J:5K. &{fx-*©#Jxl4MSB#3iJill4 
0 5^rjiLTA^^tl/5X^ftv'7 M^x* 7 0 1 

BA:A*^5Y*|6l->7H/^?70 2t > X#ft 
>7 h U-v^* 7 0 1 MY*(6l'>7 h W-^^ 7 0 2 

<D&*<Dtk<Diiitizm£-rz>m$w%%-&7 1 1~7 1 

n£TA me>«*<0^jf*7 1 1~7 1 nroffl^-g- 
[0 0 6 4] LfctfSoT, ^§57 0 3^6*4, 2Hfx 
20 -9 Hit} a 4 tmilZo r©t'-^ffl^a 4 14, 5! 

[00 6 5] t MS^&IM 5 HtlitS^^ 

[oo6 6] ^ r x-mm mnmmmzTi-u9%7 

TJ^&mm (E/OSE*S8» Jt77W^, o/E^m 
30 SBSr^tr-^T'A, Xl4E/o»a. %7yi^, o 

X, «A**»5Oa»fc©R0tt#fc|5]«fcT-*-o^# 

[00 6 7] 0 1 5 (4, *l6^0^A©*Jt©^flg*^ 

^■*-^Dy^HT?aS)5. 0IC*3V^T, Tt)*ftT*l4D/ 
40 A^i&3§4 lroffl^^rE/o^^i 5 it'*ffl:^ 
Wt-fZo Mfc, 7tB^7r-f^l 5 0$:iiLT^?> 
tL53t«#SritrjiS*JiyK*iV^T, 0/EaB»«|J15 2 
lc«tUa^(t#»c^U Mic«^i|tgS§5 0lcA^1- 

5. 

[00 6 8] **KI««5 0a»?)^ttL-C7-r-K^!/ 

^$^5{f#*4, HfriSs^^w^3^^T, E/o8e»«i 

5 iKJ:0 3tft*fc«*Sn» T^-oy*3t7r-f/<i 5 
0SriiLT*ij|S^«JI^P>*i, O/E^gRl 5 2 

so [ 0 0 6 9 ] m 1 6 (4. *%W<Dm-k<D%M<DMMZ7ii 
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01 6tc^-r«t5{-M»)ft-^S:-rCI-A/D^lftS 

[0 0 7 0] 3fc7r4><fc7*p^{M*eaW- 
5**14. e/o, o/Egft«4:flWc-t-a** (u- 

r©&, 0 1 7 l^-f <fc 5 1-± 9 strfaS.tfT 9 #[6] £ 

[00 7 1] IP*,, D/A^&g|S4 1 Wy^7i- 

m***»*>e>©i!t»flr-9-oA/Dag»»4 2 1 v 

~7 7<i J ?n4 0 2<D4>'?y*-* (#lxtfl 2 fc'y 

[0 0 7 2] *»*»5*S:K:J:9, 7^n^@i§te4Wr* 

[0 0 7 3] rrX'±IECD3t7 7'l'^-e^S§%fflV^ 

f-ftefrtj: <QM± mt LX 1 2X50 = 60 0Mb 
ps) -CfcO, fit? summit T-Tuif\z<h-<X^ 

[0074] r©&, g| i 8 \z.mir^%(o%m<r>imx 

S155 U tgWKjI©^©^ n y ^jia©ft 
[0 0 7 5] ftlOBmt LT, FIFO 

•5. 01 9 F I FOlHlKl 5 6 £.,£•), * 

D 7^1St-Sir a lA/DfiLt#P, 

& (flRtf, 6 0 0Mbps?rlg'ty/;H 1 rix^ 
1 0 0»roiO6Mb psflO 0f}>|8]jW7T<22H- 

[0 0 7 6] 6Mb p sUfeo^r'S? fr*e\1&<n^* Hi 

[0077] HI2 0I4, frfrzm&&&&m^izmM<o 

[0 0 7 8] 7yKy-h7 4rotb^T*&S^n-y^a 



14 

o ©^^^n*A/DM4 2^«jf£L, rofflW 

[Z.F I FO^*!) 1 5 6fc7*-*a5g«$*i5 0 

T\ g«£ftfcr-*-|i, a 2 o«>^'f5i'^ltffl#fi ! 

[0 0 7 9] F I FO^^U 1 5 6©a»P>gi^fc*£il5 
7*-*tt, E/oSWi 5 liat)*ffl:»$ 
ft, v ? v ? ^/V^7 7^^1 5 3&iiLriSbtu.5o SO 1 
0/EM15 2 Kit) $ttTF I F 

op<*y i 5 7i^*^ii*tb5 0 c©i$, a 2 i©?^ 

[00 8 0] g|2 OtC&^T, i21©^^Af-v-h 

[008 1] ejsms«r*77-r^ti-«»^i4, *st 

^©^*njg@$TM5i£T'tftli, SKI-SOS** 
<, h-CS'^AjWWRffl**. H2 2fi, 

[0 0 8 2] eitHS&^-7-<^n^IilJ|l 6 0, 161 

^ P> © 7 - K'< y * ft ^l^f- a ^ n 0 
»TRi-**H:a*©IK»«ra»t5^«f4^*)5. -© 
fcfe(3|32 2<DWMX'\^ TVZfoZTxSf/i'f'-fts 
yk<»&K7 ! y*J\<-?'< ?v$mm \ 6 1 t LTV>5. 
[0 0 8 3] ft, ««|[s]i6S-ef4i«iiar^^^r-^4 
fsii-r5©l4^S(-iii = ^ h"C*>9, *fflWett*v^ 
LfcASoT, E2 2-CttMt, Ell l©3?5E©Hli©^ 

30 0, 1 7 l^tt-srtKJ^eaMSr&i-rrttf 

[0 0 8 4] rrT\ y T©*iilitgS4r# 

iSt, !)7©^ h^-g-SUfc^©!: 

Si^HSS^ (D/U) ©ftld{£#LTf!&?P«;>3£8'] 
5*^aft$^TV^5,, fJHx.fi, (RCS-90 

- 4 : »iift fflffiffiM^^JliS*ii«*a^- g biss 

S7-f-K7*!7-KlS«« (SAFF-A) ©ft, 
If] 

40 ip*>, #^St^$tufci"</^, v-u~%mz.mi 

[00 8 5] rrX', LTm^iii|i|^5 0 4-FET 

tt+S. 12 311 «tt(^y-hSJI (VgS) , fflb\C 
y-bn,Wt (igs) h1rZ> 0 EK-ib-v^T, Hi, A^J© 

50 *i«^*t»»K»*i-5. 
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itflfrlCD/A^m^OMSB 2PSrK36i- 
*lff. «**«*5 0©FET*^-lCffJP*lx5«* 

»4, ^•frH£iTT-&s©T% f^^m$«: 

2P' £434. ^(4<9 2 P' t>7*l— 
P' ©iairK:*oT05£4ttfct>5^*>5. 
[0 0 8 7] HlC, H2 4I4D/A«««0«a 
Nfc) 4 SB* (D/U) ©^fc^Sai^-hLfclS* 
-?$>S. ttifi^y? *y (Output Back Off: 0B0) 

<^4, ItlWS'hSftU'^i'-CWfflHtriari-*, D/u 

[0 0 8 8] OBO^<Sotfc5I^ D 

/ASE*«©»«Sr|{o±-rJitfD/u t rftias 

[0 0 8 9] £l±0BM&J:ftf£CW£JU:MMEen 
v\ JME*A/D, D/AfflllM^fl:, ££4$ 

ftSD/UKttLTftiiWD/A, A/D^&S§##£ 
i"5 r 4 K ± "J M 5> *» t S ixfc. B8 

ffifcS<5* . D/A««SO»* (Ify hit) OttttR 

[0 0 9 0]-*, rixSr-ro^Ki^afifflMiSISilB^ 

«ffl-f5r4CJ:9, LS iMKJcBrott&ttftjft 
■r5r4/55ffl^5 0 ^/u-^$ilS©ffl*H:7 f S?^/HS 
# (fc 4 xff, I2\£yh'<x) X'h%(DX\ i ©{§-§■ 
*D/ Ag& LTT+ n 

~A^-f£o 

[0 0 9 1] rtiKiO, ^w-^«W«Srttffl-tS» 
T-fn^ttfcy=r5-f-J , *r7Ji« («4 LT7 
-f-K7*!7-K) iOt. D/AWMI«>ittt, ?V 

ft, Kb#Briite*5. 

[0 0 9 2] H2 514, *^>5jftgtJ:D«lrtSilS* 

K«fc 19 r v^/Wf -§-A0 ! aiHlS§4 0 3 Kg&ffi U x V9)\> 
is ■^•MaiUSS 4 0 3 Id J; "9 S^ffiEffi^iP X. tbT , « 

[0 0 9 3] ft. ^-7*«H«5 0 0f4, MMh7 

4*stB*5„ 

[0 0 94] HttttKtAiMHB 5 0 (40 B Oft£i8;t 



75 

7 A©i$B${if4¥#Mfi 4 "9 2 0 ~ 3 0 d Bm&^itir 

*- Kfc-fS r4iri y ai^i-s r 4 s c 

[0 0 9 5] h5AI4il^¥^LTSiJ«1-5^, 

tv(4, 3F*&©D/U«rJEfclftl±**5rfc^W**. 
[00 9 6] A^)©^/H4r ^^^MS^^TflJ^ffi 
£5©T\ D/A£*»©**w<7HS:j»*.fcli# (D/ 
AM©MS B3»sfi?Dttfcfc*5 4 0 fcRSSiftTV* 

^-rS<4C4*)*^ h7A©S8B#fitt>D/U©efcl£$j 
*Sr#5r4*Sffi*5= 
[0 0 9 7] H2 6 14, frfrb$iZk*%Z1t#><r>*%ffl 

&4 o 3©[ujic^ y ^yu^/^fflieisge o 2 

(4, xA-^y^iHiss6 0 lomit&i' y 

tuniK6 0 2©«ts^wi-^-r $ v^Sr-a-fr-ttsfc*© 

[0 0 9 8] 112 7(4, H2 6 d&ftSr 
0 0, ^.A-i>y^(Hlg§6 0 1 y y/l/^ftffl 

0 2<Om&mt:7Ft7'v *J»-V 
>?la\&6 0 1 14, h7y^-t*7-f;^ 

[0 0 9 9] 112 8(4, * !J 77*W</MfctH£8i 

wi-$Bn?*>5. n 2 8 4 5 izAfimmmffi 1 *« 

(4, rnSrtttUrS. 
30 [0 1 0 0] ^.A-v5y^lElS§6 0 1 (4, nt© 

v/7H/^^6 0 3, S^ftlt^y hn-76 0 4, 

-7 6 0 4 75>f>©l#-#$U n , a n -! , • • ai , a 
0 , a_i, • • • a- n **Hi-5^HCSS6 In- -61 
0 • • 6 In, ^SS6 0 5SUt^S6 0 6Sr#f 

So 

[0 10 1] Lfc^oT, U"<^fflSS6 0 2fc«fc*», 
A*«ES«I y y^^i'C LSri8*.5r 4«rtt 
WLfcB#, fi^-#lt=">-hn-7 6 0 4^P>^©a^ 
40 #,iC^rl±J79f So -tLT, '>7 0 3 ©=&S 

©ffi4M«©«^i:4^»»L, *om*S:*||E«6 
0 5 (C1A79 Ur^1-So -e^limil 2 8 ©^iUlK^ 

r«»t¥»fl; ix-^-Vv?) $ns 0 

[0 10 2] JEIC, ^HtS§6 0 5©ffi77(4, m%%s6 0 

•7 7°© f -61^^ a o SrH2 8 (I) ^Tsk-rXSiZl/ 
niU H28 (II) \C7frf-m'&<Dfi •yy<DU'i;l> 
a i , a-! • • a n , a- n 4 U^/l/jJS— g^-frSo 
[0 10 3] ±|EH 2 7 (C^-T^ffi(4, KX09 f ^^A> 
so h7V^/<— y-yW7^/W^^-S4-fSo rttf^t, 
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bp*>, h seams o i , mm&%m%t>5 o 

2 , 1****7 A *9 5 0 3 S^ES^ Rl« 5 0 4fl 

J: 9 7*-7*^kWi<n>\&ft*%&s*==-9-ir%. 

[0 10 4] *bT, D/A^&3g<DMSB£ja;i5ig 

$14, EI2 7iP«roI*3yhn-5 6 0 4*fflK 
JErfDm^Sr^v^/H^- YW&%5 0 1 fcfcVT, -vy 
£V;/g|S5 1 2©ffl;>j£jitg$7 0 l~70nl:±t)S 

[0 10 5] r©«fc5K, P-^77^y^5 140 
ffS:Klc*J^TiBM©*'>fcff3. r*vfcJ:5. <@«© 
^tDTO^-^y Fn-**774**\Zj:Z>mi$ 

5. 

[0 10 6] HI-, y-T7^-»f[BlS§4 0 2Of'^^ 

ft^aiSK 4 0 3Wi, HI 4 <D«^Jfw^-r*n < , R 
AM^*!> 1 4 0\cm&-ffiiE7 : —S>i>milti£1MiK r. 

[0107] ufc^ox, *mw<D%+m<»9iM<Dmm 

ibt, a3 0l:/Tt«i:, x-^fei^fflro^ff^tt^ 

3§t4>*y 7 1 OUHMfr*-*. *Sffll$©iIlWfcRAM 

tfw^y i 4 oi:r©tt^^ h-/M-3„ rftlc 

[0108] it, affl+ts^SEftfcius*^-^ 
tfSBfc'tsrijJsata.feiiS. :o±7m »J®$ 

1 4 OWr-^Sr^FJf^tt^^y 7 1 0 icil^S-tirS r. 

[0 10 9] M{n-%&'<-7- H*-C*>5TDMA{8# 

(i«iS«) b&fflift£tizm.ffiiz 

[o i io] 03 1 (a) «, ryrv^/uaiiRii t± 
hJWffiii©l»#&£L, 1113 1 (b) is. yyr 

ft»Bfl»©«S:*-t-. 13 3 1 (C) ft, RffcttlS 

Si-rs»£©««:*LTva. 
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[oni] tr3T\ »«»©£**«©£»©!> = 
*Bm®xmmmm^m^&mm^&^m : mxh 

5. 03 214, **W©fg+5:©ll»©»*iUT*S 
[0 112] EP*j, 7^x^-5 3©#ffi1-5ffi!|-C*£>£fF 

[0 113] B3 3fc**W©SH-*©*tt©JB 

«iLT*3*l3J:5l^ ± *>«*«:«*©*'<-**'' 
^/<S^l£j:«>«*©7^n^3fc77^'<eSBi 5 

[0 114] 03 4K^$*l5«fc5fc, A/DS 

SHS4 4l©i«««, SSa^Rl«i:*Jxtf. 7fn^ 
fcg&l 5 4&f f S>*/HSj£«&l 5 3(C«^mx^-5J^ 

[0 115] 

[»W©8*] «±HlS©JK*tLfc!PV«WLfcJ: 5 

^s*#v^i^S">yiElgST?^il!1-5©^ffil|-C*)2. 
[BiB©ffi¥>SeKm] 

[HI] *»W©ffiBf+»t«:l)llW-SH-ca!)S. 

[02] **M©lW»«rttM1-SH-C*S. 

[H3] *Wft<»%~<o%m<r>WM*m-r7'u-y?®X' 

[04] y =T5^ 1f©«fi!c0iJ£^-r0T-;fcS. 
[15] f r ^*/Wf#&8lc45 9 0*<itg$©«/& 

[06] -f^-^«Jffiary^3>'>'<-*S:*'tEat?*> 

[B7] ?7'/w<?v7.mzm%iO>mtfLWxbz. 

[08] *«W©*^©*«©»«Sr*1-^By^H-e 

[09] *»w©s=©iafi©»tis:*r^i3s'^0-c 

[0io] *&w<Dmw<Dnmomm&fF-t7'u ytm 
xh%„ 

[011] **W©«3E©|SfflS©»tt«r*-r^ny^H 

[012] IB^»f^©«rtS:Ki«i-5H-e*)5. 
[013] «HS©«fiK«Sr*1-H-e*>5. 
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[mi 4] mi 2\z.mifz>&9 4 %v?<r>t> ■< Aft- 
[Eii 5] *^<db^©*js^^^1"^' :i s^m 

[Eli 6 J *%&<D$tS-b<D%M<otet&&7f;1r7v -y?m 
[mi 7] *3BMO»A©IUfi©}g*Sr*f^ns'^H 

[mi 8] &%w<Dm%<DnM<otem&mi-7v??m 
[mi 9] ^awofg+^isais^fiSr^-r^oy^Bi 

[122 0] mi 9I^J£1" SPiW^Ds'^mT-feS. 
[121] m2 0(O#*'f' 5 y?<D?4 j*?-*— bx-h 

So 

[m 2 2 ] **MO*+-©Sat©»«*^-f 5/ ? 

m-cfcs. 

[12 3] xm%n.Ji%itt¥mft7 ! 'U x<r>wa&® 

[H2 4 1 D/A©tt£iJMf»©a*©BM***1-B 
[0 2 5] **WO«+-©H*©»«BS:*i-^o 

mx-foSo 

[126] *»M©»+=®3l*OJBffiS:^i-^n 5/ * 

mr-foSo 

[127] * y 'y^u^u^tam^R^^^-^yym 

[B2 8] * y y^^MftfflfctftHi-aBI-c&S. 
[m 2 9 ] 9 y y^ME©fi©«^JSrtftWi-5m-C& 
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[m3 0] *38W©JB+ia©*16o»«t*i-^By^ 

mx-fes. 

[B3 1] ^ , yrv5 r /HKJB©09SrlilW't-5H-C*5. 
[HI 3 2] ♦JSWoJB+IOjllfiiOJgflllSr^l-^ny^ 

mt?s>5 0 

[[23 3] **Wo»+^©*lfiO}B«S:ij%-r^ny^ 



[m3 4] *3SW©»+-fcO*lfiOJg«Sr*i-^os/^ 

mT*fc5„ 

0 ^*iifSffl 

1 7fc«^fi 

2 MUX/DMUXgB 

3 TDMAgB 
4 

4 0 2 V-T?*!-?®® 

403 rv'^/Ht^amss 

4 0 4 tfcK5lElSS 
4 0 5 SJEIEIR 

4 1, 4 1 7, 4 2 7 D/A«*g 

4 2,44 A/D^&3S 

5 aHMtttB 

5 0 

5 2 
4 16 

4 18 9 OgfitlfS 

4 26 y^y=iyy<-9 
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[112 0] 
11 9lztttZfttitf*y?M 




[132 5] 



■v501 



r 408 



124] 



d/aoiss (tr* m twsm&> (d/u) cdi§» 



41 



■50 



T 

404 




[0 2 6] 



1 


M 






0 






D 






E 






M 











500 



f 



T 



404 & 



[02 8] 




ftmW- 9-64780 



(17) 



127] 



[029] 
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